RADIOGRAPHIC IMAGE FORMATION

Creation of x-rays – You get the patient, set the technique on the control panel, and then position the patient.  The following occurs when the exposure button is pushed.

1. Electricity enters the generator.
a. The voltage is rectified (AC current converted to DC)
b. The voltage is stepped up from 110 or 220 volts, to between 20,000 and 130,000 volts.  This is the diagnostic range for x-rays.
2. Voltage is sent to the cathode end of the x-ray tube.
3. The filament is heated up to the point where electrons are boiled off of the filament.  This is called thermionic emission.
4. The electrons are collected by the focusing cup.
5. The electrons are then accelerated at a very high speed towards the anode.
6.  The electrons suddenly decelerate on impact and with this deceleration, create two forms of electromagnetic energy: heat (99%) and x-rays (1%).
7. The x-rays pass through the x-ray tube, filtration, and collimator on its way to the patient.
8. When the x-rays enter the body they will either be completely absorbed, partially absorbed, or scattered.  Another word for the differences in absorption is attenuation.
a. Photoelectric interaction is when those x-rays are completely absorbed by the body structure after they knock out the inner shell electron. (know this is patient dose).
b. Compton interaction is when the x-ray knocks out the outer shell electron and then the x-ray travels in a different direction (know this is occupational dose).
9. Some x-rays make it through the patient and onto the image receptor.
a. The image receptor can be a film and cassette, a CR cassette, or a DR plate.
i. Film and cassette – film is developed by putting it through a processor.  It will be sent through the developer, fixer, wash water, and dryer (in that order). Developing converts the latent image into a manifest image.
ii. CR cassettes – will be inserted into a reader where a laser scans the screen and causes it to release the stored energy in the form of light.  The light is then converted to a digital image.  The reader converts the latent image into a manifest image.
iii. DR plate – X-rays strike the plate and is directly converted to a digital image.
 
